The Determination of Glucose
by Photometry
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Some Information about Biogas

* Biogas is a mixture of CH, (methane) and CO, (carbon
dioxide)

* Produced anaerobically with several kinds of microorganisms
* The reaction equation of this process:
CcH,,0, — 3 CO,+ 3 CH,

* Why is glucose important?: C.H,,0,

CH;,0,+60, — 6CO, +6 H,0 + Energy

Because of the separation of the Glucose we can win Energy
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How do we activate the Glucose?
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Oxidation of Glucose-6-Phosphate
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Principle of a Photometer

Wavelength Selector Detector
(Slit) (Photocell)

I | Digital Display
Light source Monochromator Sample or Meter

(Prism or Grating) Solution
(in Cuvette)



How and what does the Photometer

?
measure: Cuvette
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Curve of absorption by NAD* and NADH
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Different solutions for the lab work

« Blank to have a basic
value

e Control to have a
control value and find
mistakes

* Four subject
solutions to calculate
an average




The experiment of determination of Glucose

@ Cuvettes




Results of the determination of Glucose
Group number: _ Mentor; Procedure for the determination of glucose
E1 E2 Result
Blank 1) Blank: Measure the blank in the cuvette (B) with the green cap
Control 1.1. pipette 500 pl buffer from the green falcon tube into the
cuvette (B)
1.2, pipette 1000 pl distilled water, from the blue falcon tube into the
Samgle 1 IS![ cuvette (B)
Time;
|::> Measure the cuvette in the photometer = E;
S1 E1 E2 Result
1.1
1.2 2) Control: Measure in the cuvette (C) with the red cap
13 2.1 pipette 500 pl buffer into the cuvette (C)
: 2.2 pipette 50 pl glucose standard from the pink tube (C) into
1.4 the cuvette

Enzymatic glucose determination

+
Pipette into the cuvette Blank Control Sample
Buffer 500pl 500pl 500pl
"Sample"” 50ul 50pl sopl
Distilled Water 550ul 350ul 9500l

Mix the solution by suspending and measure it in the photometer. Write down the result and call it:
Ex

Shake it again and wait 15 minutes, because the enzymes have time to react. After that measure it in
the photometer and write down the result as: Ez




Procedure for the determination of glucose

1) Blank: Measure the blank in the cuvette (B) with the greencap
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2) Control:
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3) Sample:
3.1

311
3.12

3.13
314

pipette 500 pl buffer from the greenfalcon tube into the
cuvette (B)

pipette 1000 pl distilled water, from the blue falcon tube into the
cuwette (B)

Measure the cuvette in the photometer=E;

Measure in the cuvette (C) with the red cap

pipette 500 pl buffer into the cuvette (C)

pipette 50 pl glucose standard from the pink tube (C) into
the cuvette

pipette 950 pl distilled water into the cuvette

Measure the cuvette in the photometer= E1

Measure sample from the fermenterin the cuvettes 1-4

Centrifugation

give 1 ml sample inthe tube (S1A)

take the tube with the sample into the centrifuge

gt 13.000 rpm for 5 minutes

pipette 200 | from the supernatant into the second tube (S1B)

take these tube into the centrifuze for 5 minutes
at 13000 rpm

3.2 Dilution (1:100)

3.2.1 pipette 10wl from Syzineachof the four tubes 1.1- 1.4

3.2.2 pipette 990 pl distilled water from the blue falcontube in
thetubes 1.1-14

3.2.3 shake the tubes to mixthe samples

|::> Mow you have 1:100 diluted sample

3.3 Measuring of the samples

3.3.1 fill out of thetubes 1.1 - 1.4, 50 pl diluted samples into each
of the cuvettes 1- 4

3.3.2 pipette 500 pl buffer from the green falcon tube into each of
the cuvettes 1-4

3.3.3 pipette 950 ul distilled water intoeach of the cuvettes 1-4

3.3.4 turnthe cuvette upside downto mixit

‘i> Measure the cuvettes (1- 4) in the photometer=E1

4) Enzymes: Add to the cuvettes

4.1 pipette 10 pl of the enzymes out of the blue tube (E) intoall of the

sixcuvertes (B, C, 1-4)

4.2  turnthe cuvettes upside down to mix the enzymes withthe
sample

4.3  wait 15 minutes sothat the enzymes have time toreact

l::} Measure the cuvettes (B, C, 1 - 4) in the photometer= E2

now you can calculate your final results ona PC




Results of the determination of Glucose
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How to take Samples

* Take a sample from the fermenter with a syringe

e Put the sample into tubes and put them into a
centrifuge for about 5 minutes

* Then you pipette 990ul distilled water and 10ul of
the overcome from the sample into a tube. It’s a
dilution of 1:100

» Now you have an almost clear sample

TUBE

\






Enzymatic glucose determination

Pipette into the cuvette Blank Control Sample

Buffer

S0l
Sample from the fermenter
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Thank you for your attention!



